Prebiotics can play an important role in functional foods. In this paper, casein and five probiotics were selected to study the effects on ACE inhibitory peptides in fermented milk of L. bulgaricus LB6 through Plackett-Burman design, so as to improve the production of ACE inhibitory peptides. The results showed that xylooligosaccharides (XOS), fructosaccharide (FOS) and inulin had the most significant effect on the yield of ACE inhibitory peptides. Optimization added the amount of the three prebiotics added, that is, the amount of XOS added was 0.7%, the amount of FOS added was 1.1%, and the amount of inulin added was 0.7%. It provides a basis for subsequent optimization experiments.
INTRODUCTION
Hypertension is a clinical syndrome characterized by elevated arterial systolic or diastolic blood pressure, often accompanied by cardiovascular diseases, which poses a serious threat to human health. (R. López-Fandi?o et al., 2006) . At present, most drugs for treating hypertension are chemically synthesized, and long-term use may bring harm to other functions of the body. (Assimes et al., 2010; Liou et al., 2008) The study found that angiotensin-converting enzyme inhibitory peptide has a blood pressure lowering function, and taking a food containing the peptide does not the affect normal blood pressure of a person or an animal, and has high safety and small side effects. (Bao et al., 2016; Hajji et al., 2010; Du et al., 2013) In recent years, food-borne antihypertensive peptides have attracted much attention, and some functional foods containing ACE inhibitory peptides can be used as complementary treatments for patients with hypertension. There are already many lactic acid bacteria capable of producing ACE inhibitory peptides in fermented milk, such as L. plantarum, Lactobacillus helveticus, L. lactis ssp. lactis, L. casei, L. lactis ssp. cremoris and L. acidophilus Yamamoto et al., 1994a Yamamoto et al., , b, 1999 . In 1995, Gibson defined prebiotics as nondigestible or indigestible food ingredients that selectively stimulate the growth and activity of physiologically active bacteria in the colon, thereby producing a health effect on the host and an extremely important physiological effect on human health (Gibson et al., 1995) . Prebiotics have been shown to play a crucial part in the growth and activity of probiotics, particularly bifidobacteria and lactic acid bacteria, which promote the health of infants and adults and are therefore classified as beneficial microorganisms (Probert et al., 2002) . Studies by Freslund have confirmed that some pods containing hopigosaccharide oligosaccharides can significantly promote the growth of lactic acid bacteria (Fredslund et al., 2011) . Huebner's studies have shown that prebiotic-free media (such as glucose media) can be used to promote microbial growth compared to other common media (Huebner et al., 2007) . The general method of optimizing the optimal amount of additives is to change one substance at a time and keep other components at the same level, but this method does not guarantee the best addition. Plackett-Burman design is a screening method that studies the variation relationship of n variables in n + 1 experiments, and saved time and resources due to fewer experimental iterations (Srinivas et al., 1994; Carvalho et al., 1997) . In addition, the design is essentially orthogonal, which means that the effects of each variable are pure in nature and do not confuse the interaction with variables. Plan experiments design and run data analysis software to make analysis easier than other methods (Naveena et al., 2005) . In addition, the steepest ascent test can determine the optimal amount of additive for significant influencing factors. In this paper, we used Plackett-Burman design to screen the main influencing factors of ACE inhibitory peptides from fermented milk from casein and five prebiotics, and obtained the best addition amount of main influencing factors through experiment.
MATERIALS AND METHOD

Materials
Lactobacillus bulgaricus LB6 was preserved from school of food and bioengineering, shaanxi university of science and technology. Skim milk powder was purchased from New Zealand (Anchor, New Zealand). Hippuryl-histidyl-leucine (Hip-His-Leu), ACE and casein were bought from Sigma Chemical Co. (St Louis, MO, USA). MRA liquid medium was purchased from Beijing Aoboxing Biotechnology Co., Ltd. (Beijing, China). Prebiotics awee bought from Xi'an Luosenbo Technology Co., Ltd. (Xi'an, China).
Strains and activation
A small amount of L. bulgaricus LB6 freeze-dried powder was inoculated into MRS liquid medium under aseptic processing conditions, mixed and cultured at 37 °C for 18-24 hours, according to 5% inoculation amount, continuous transfer activation 3 times, The activated bacteria were transferred to 14% sterilized reconstituted milk by 5% inoculation, cultured at 37 °C for 12 hours, and continuously transferred twice to prepare a starter.
Preparing fermented milk 14% skim milk powder, the L. bulgaricus LB6 was inoculated at a rate of 5%, and the OD value, acidity, and pH were measured after incubation at 42 °C for 12 hours.
Measurement of ACE inhibitory activity
The determination method of ACE inhibitory peptide was modified according to Cushman et al (1971) and Chen et al (2019) methods. The calculation formula of ACE inhibition rate is as follows: ACE inhibition (%) = (ODA -ODB) / (ODA -ODC) ×100%; the ODA represents the optical density without the whey fraction, ODB represents the optical density without ACE and ODC represents the optical density in the presence of both ACE and the whey fraction.
Determination of OD value
The 1 mL of fermented milk and 9 ml of 0.2% EDTA were added to the test tube, and the pH was made alkaline (pH 11-12) with sodium hydroxide, magnetic stirring evenly, and then allowed to stand for 5 minutes. With the milk samples without adding lactic acid bacteria as the reference. The OD value was determined at 640 nm, and the number of lactic acid bacteria was determined according to the size of the OD value.
Plackett-Burman screening and steepest rise test
Six factors affecting the ACE inhibition rate of L. bulgaricus LB6 fermented milk were selected: casein (X1), XOS (X2), FOS (X3), oligoisomaltose (X4), inulin (X5), stachyose (X6). Eight factors and two experimental design levels were performed on the above factors by SAS software. Each factor is taken from two high and low levels (+1 and -1) to analyze and screen for important factors. The eight factors include two virtual items for estimating errors. The horizontal coding of each factor in the Plackett-Burman design is shown in Table 1 .
Statistical analysis
SAS (Version, 9.1, SAS Institute Inc., Cary, NC, USA) was used for statistical analysis to determine important variables and their corresponding coefficients. Evaluation coefficients, sum of squares (SS%) and confidence interval (CI) were used to analyze ACE inhibition rates of each group. 
RESULTS
Plackett-Burman screening the main influencing factors of peptide-producing medium
The experimental results of the Plackett-Burman design are shown in Table 2 . The ACE inhibition rate of fermented milk is expressed by Y1 (%), the OD value of L. bulgaricus LB6 is expressed by Y2. With the change of casein and prebiotics concentration, ACE inhibition rate also changed. As shown in Figures 1 and 2 , three variables X5 (inulin), X2 (XOS), and X3 (FOS) accounted for a large fraction of the squared percentage on Pareto chart. This proves that the addition of these three factors has a significant effect on response value Y1 (ACE inhibition rate), and these three factors have a better effect than other factors. In addition, the 95% confidence interval graph shows that the influence of these three variables on the response value Y1 (ACE inhibition rate) is positively correlated, and the ACE inhibition rate increases with the amount of these three variables As shown in Figures 3 and 4 , two variables, X5 (inulin) and X3 (FOS), account for a large portion of the square percentage on Pareto chart. This proves that the addition of these two factors has a significant impact on the response value Y2 (OD value), which has a better effect than other factors. In addition, the 95% confidence interval plot shows a positive correlation between the effects of these two variables on the response value Y2 (OD value), as the amount of these two variables increases, the OD value increases. As shown in Figures 1 and 2 , three variables X5 (inulin), X2 (XOS), and X3 (FOS) accounted for a large fraction of the squared percentage on Pareto chart. This proves that the addition of these three factors has a significant effect on response value Y1 (ACE inhibition rate), and these three factors have a better effect than other factors. In addition, the 95% confidence interval graph shows that the influence of these three variables on the response value Y1 (ACE inhibition rate) is positively correlated, and the ACE inhibition rate increases with the amount of these three variables. As shown in Figures 3 and 4 , two variables, X5 (inulin) and X3 (FOS), account for a large portion of the square percentage on Pareto chart. This proves that the addition of these two factors has a significant impact on the response value Y2 (OD value), which has a better effect than other factors.
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The path of steepest ascent The results showed that X2 (xylooligosaccharide), X3 (oligofructose) and X5 (inulin) had a great effect on ACE inhibition rate. Based on the signs of their main impact, we did a path of steepest ascent design on the concentration of these three major factors. The results are shown in Table 3 . The ACE inhibition rate in date group 2 was higher than other groups. The optimal concentration of the three factors in the second group were 0.7% of xylooligosaccharide, 1.1% of oligofructose, and 0.7% of inulin. 
DISCUSSION
Casein is reported to be a major source of active peptides in fermentation systems. It was found that ACE inhibitory activity was significantly enhanced after adding casein to Lactobacillus plantarum LP69 fermented milk, while the production of ACE inhibitory peptide is decreased when the added amount is greater than the optimal concentration (Miguel et al., 2009; Chen et al., 2013) . It is reported that probiotics cannot be digested in the body, but they can be fermented. These ingredients can selectively stimulate the growth and physiological activities of a small number of colonic bacteria and have a positive health effect on human body (Gibson et al., 1995) . Many scholars have verified the growth-promoting effect of prebiotics on lactic acid bacteria. And different prebiotics can promote the growth of lactic acid bacteria in different amounts. In general, when no prebiotics were added, the metabolism of lactic acid bacteria was slower, and the ACE inhibition rate and OD value were both lower; the ACE inhibition rate and OD value were increased with the increase of the addition amount. It inhibits the metabolism of lactic acid bacteria at the optimum amount. Vernazza et al., 2006) . Alazzeh showed that raffinose can significantly increase the activity of Lactobacillus reuteri α-galactosidase and promote the growth of Lactic acid bacteria (Alazzeh et al., 2009) . In this experiment, the effects of casein and five prebiotics on ACE inhibitory peptides produced by L. bulgaricus LB6 fermented milk were studied. OD value can indirectly reflect the number of viable cells. The results showed that the medium containing prebiotics has a strong proliferative effect on lactic acid bacteria.
CONCLUSIONS
The effects of casein, XOS, FOS, isomaltooligosaccharide (IMOS), inulin and stachyose on the ACE inhibition rate of L. bulgariae LB6 fermented milk were studied. The plackett-burman design was used to screen for significant factors, and the results showed that XOS, FOS and inulin had positive effects on ACE inhibition. We found the optimal combination of these three prebiotics, with concentrations of 0.7% XOS, 1.1% FOS, and 0.7% inulin, through a path of steepest ascent design on the concentration of these three major factors. The results provide the basis and reference for further optimization design.
